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LST Validation Sites

 Large, homogeneous sites 

 Well characterised

 Different climates & biomes

 Dedicated to LST validation

Portugal,

Evora 

Namibia, 

Gobabeb
Namibia,

Farms

Senegal,

Dahra 

Temperate vegetation

Desert

Kalahari bush

Semi-arid (tiger bush)
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SLIDE 3

Land Surface Temperature (LST)

Up-scaling:

10 m2

1 km2 – 100 km2LST validation

is a challenge!

• Large diurnal amplitude (40°C)

• Strong spatial gradients (daytime)

• Surface overheating (20 °C)

• Anisotropy (canopy structure)

• Emissivity uncertain (arid regions)
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IR  Radiometer Heitronics KT15.85 IIP

• chopped, precision radiometer: 

stability better than 0.12% per year 

• narrow band 9.6μm -11.5μm 

• better than ±0.3K absolute accuracy

• narrow view angle: 8.5°

• separate KT15 for each end-member

additional KT15 for sky radiance

• fast sampling rate of 1 min
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Ground LST vs. MSG LST (LSA SAF)
Evora, Portugal, August 2009
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LSA SAF LST vs in situ LST (Evora, Portugal)

Night & day data,

static end-members
mean bias:  0.6 °C

mean rmse:   1.9 °C
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Impact of viewing & illumination geometry?

• Generally, end-member cover fractions vary with viewing geometry

• Shaded & sunlit end-member fractions depend on illumination 

 LST validation needs to consider viewing & illumination geometry

From Ermida et al. (2014), Validation of remotely sensed surface 

temperature over an oakwoodland landscape — The problem of 

viewing and illumination geometries. RSE, 148, pp. 16-27. 
Evora, Portugal
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LST validation with dynamic end-member fractions

mean bias:  -0.2 °C

mean rmse:   1.4 °C

Night & day data,

dynamic end-member fractions

courtesy of Sofia Ermida,

University of Lisbon & IPMA
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LST validation at Gobabeb, Namiba

KIT-validation station, Gobabeb, Namibia

radiometer

FOV ~ 10 m2

~ 30 m

~ 30 m

… some ‚magic‘ square meters …
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Are the station measurements representative?

3m

2m

vcar ~ 22 km/h ~ 6 m/s → pixel ~ 2 m²/s ~ 120 m²/min

(Olesen, 2010)
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Gobabeb field survey 2010 Namib Desert

car vs. validation station:

bias 0.5°C, stdev 1.2°C 

(KT15 emissivity = 0.940)

line

“Car-validation”
Red crosses x mark track

BT of Landsat ETM+ 

6. April 2000
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Gobabeb Ground LST vs. MSG LST

Night & day data
mean bias: -0.1 °C

mean rmse: 1.5 °C
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Comparable results only over water bodies, 

but here for a temperature range > 40 K

June 2010 (Winter)

Gobabeb Ground LST vs. MSG LST
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In-situ Measurements on Lake Constance

• one-way distance: 13.4 km

• one-way travel time: 40 min

• up to 8 round-trips per day

(03:41 UTC to 19:21 UTC)

5 km x 5 km

Source: Wikipedia
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Lake Surface Water Temperature (LSWT): 

in situ measurements on Lake Constance

Kindly supported by:

Bodensee-Schiffsbetriebe GmbH

Heitronics KT15.85 IIP

Distance to target: 13 m

FOV Ø: 2.3 m

View angle: 55° ( = 0.973)

Masuda et al. (1988) model:

5 m/s

10 m/s

From Niclòs et al. (2005) 
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‘Friedrichshafen’ GPS tracks (Sep-Dec 2014)
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LSA SAF LST & in situ LSWT (Lake Constance)

Centre pixel (0,0)
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LSA SAF LST vs in situ LSWT (Sep-Nov 2015)

493 match-ups

Bias: 0.14 °C

Stddev: 0.82 °C
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Error: shape & location of MSG/SEVIRI pixel

1 pixel error

0.5 pixel error

‘best of 6’
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‘Best of 6’ LSA SAF LST vs in situ LSWT 

493 match-ups

Bias: 0.05 °C

Stddev: 0.55 °C
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LSWT validation: best of 6 & cloud filter (3x3-1)

157 match-ups

Bias: 0.11 °C

Stddev: 0.44 °C
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Permanent LST Validation Stations

 Large, homogenous & well characterized sites

 LSA-SAF LST achieves target accuracy 

 Dynamic endmember fractions at Evora

Lake Constance ‘Campaign’

 LSA SAF LST: rmse < 0.5 K

 Restarted measurements on 7th of May 2015

Intercalibration of LST from MSG & MTG

Conclusions & Outlook
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Sea Surface Temperature (CEOS Comparison)

KT15.85 IIP
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